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Introduction
2 Mesoporous silica has gained much attention due to its wide range of possible 3 applications, such as catalysts, drug delivery systems, solar cells, and batteries. For 4 several applications, it is preferable to have the mesoporous material on a substrate as a 5 film, in comparison to a powder. Furthermore, the pore structure is crucial for various 6 applications [1] [2] [3] [4] , and it is desirable with pores accessible from the film surface [5] .
7 This is easily obtained when the pores are non-cylindrical, but for several applications, 8 ordered, cylindrical pores are preferable over wormlike structures [6] or spherical pores 9 [7] . However, synthesis of mesoporous films with hexagonally ordered cylindrical pores 10 (SBA-15) [8, 9] most often results in pores aligned parallel to the substrate surface[10], 11 which makes it difficult to access the large surface area of the material. Additionally, 12 the size of the pores in these films is not easily controlled, neither in width nor length.
13
In order to facilitate or increase the efficiency of mesoporous silica films in applications 14 such as catalysts, solar cells, and batteries, it is therefore of importance to control the 15 pore dimensions, and finally fabricate films with tuneable cylindrical pores that are easy 16 to access.
18
Mesoporous silica films are most often synthesized by spin-or dip coating techniques 19 using Evaporation-Induced Self-Assembly (EISA) [11] [12] [13] [14] [15] [16] . When this method is used 20 for synthesizing SBA-15 films, the pores, which are oriented parallel to the substrate, 21 becomes long, often several microns in length, and therefore difficult to access, even 22 though the orientation of the pores can be tuned by the solution flow [17] . Furthermore, 23 pore sizes above 9 nm are very rare [11] and the structure often collapses in the 24 presence of water [1, 3, 18] were not attached in any specific position. After the reaction, the solution and substrates 4 were transferred to a PTFE flask for hydrothermal treatment at 100 °C for 24 h. The 5 material not attached to the substrate was filtered and both this rest product and the 6 films were washed with distilled water. Finally, both the films and the rest products 7 were calcinated in air at 550 °C for 5 h with a ramp of 2 °C/min. 14 Small angle x-ray scattering was performed with a PANalytical Empyrean in 15 transmission mode, using Cu Kα radiation.
16
The film adhesion was tested by ultrasonication of the films in water for 15 min. The 17 substrates were dried and weighed before and after the sonication and the weights were 18 compared. A tape test was performed where ordinary scotch tape was attached to one 19 half of a film and then quickly pulled off. The tape was visually inspected, and the film 20 was analysed by SEM. 1 The films adhesion was tested by both ultrasonication for 15 minutes and tape testing.
2 Both methods show that the films adhere well to the substrate, and no film removal or 3 weight loss could be detected after the tests. 
Pore size control by hydrothermal treatment temperature
10
The physiochemical properties of the material have been measured on the rest products 11 from the film syntheses, i.e. the rods. As shown in Figure 3 , the size and shape of the 12 particles from the rest products are the same as for the particles forming the films. The effect of variations in the hydrothermal treatment temperature upon the pore size 9 and unit cell parameter in the rest product is shown in Figure 7 , and the data from the 10 measurements are presented in Table I . The physisorption isotherms in Figure 7 Table I are the average of the calculated unit cells from the 100, 110, and 200 4 diffraction peaks. It is clear that a higher hydrothermal treatment temperature increases 5 both the pore size and unit cell parameter, and decreases the specific surface area of the 6 materials. Moreover, the hydrothermal treatment temperature does not affect shape or 7 amount of particles in the films, which is shown in Figure 8 . However, the amount of 8 MCF is decreased with increasing temperature. 
8
The formation is slower on the substrate, which probably is due to that the particle 
9
We also show that in order to achieve these films the different steps of the synthesis 10 must be optimized in terms of timing where both too short and too long times are 11 detrimental. The optimized synthesis has resulted in mesoporous SBA-15 films with 12 one of the largest reported pore size.
13
As a final remark, there are no silica waste products since the synthesis, apart from the 14 film formation, also yields free SBA-15 rods that are useful in various applications also 15 in its powder form.
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